The intravenous inoculation of adult mice with virulent group B streptococci serotype Ia resulted in fulminating sepsis with extensive colonization of the lungs and kidneys. The time course of the infection lasting 24 to 40 h, extensive pulmonary colonization, and resistance of the type Ia organism to phagocytosis in the absence of specific antibody suggest that mice are an appropriate model for the study of early onset streptococcal infection of human neonates.
Group B streptococci are recognized as major etiological agents causing infection of the newborn. One clinical syndrome produced by these organisms has been described as early onset infection, which is characterized by a rapidly fuirninant sepsis with symptoms of respiratory distress and shock during the first 24 h after birth (3) . It has a mortality rate that approaches 100% and is accompanied by significant pathological changes of the lungs, which include interstitial hemorrhage, pneumonia, pulmonary congestion, and intraalveolar gram-positive cocci (1, 3, 5) .
Serotype Ia is the predominant orgisrm causing the early onset syndrome (3 Group B streptococci types Ia and III were a generous gift from R. C. Lancefield. Each organism was grown in Todd-Hewitt broth and then passaged 10 times in male BALB/c mice weighing 20 to 25 g, as described by Lancefield et al. (7) . The subsequent intraperitoneal 50% lethal doses of the Ia and III types in 0.5 ml of saline were 17.0 x 10°colony-forming units (CFU) and 1.9 x 108 CFU, respectively. Figure 1 shows the growth curve of the virulent type Ia in the blood of five mice after intravenous inoculation with 0.2 ml of saline containing 670 CFU from an exponential-phase culture. The infection was monitored by samp1ing 100 or 20 id of blood from the tail vein and plating according to standard methods. The sepsis was rapidly fulminant, reaching a maximum amount of 9.6 x 104 CFU/0.1 ml of blood at 16 h and remaining near 1 x 105 CFU/0.1 ml thereafter. Symptoms of the infection characterized by lethargy and labored breathing appeared at 16 h and progressed until 28 h when the animals were moribund. A larger dose of 2.8 x 103 CFU killed four of five mice within 24 h after intraperitoneal challenge.
To determine the effect of the sepsis on the colonization of the mouse tissue, groups of five mice each were killed at selected hours after intravenous challenge with 670 to 690 CFU. Spleens, livers, kidneys, and lungs were aseptically removed, weighed, and homogenized with a mortar and pestle, and the number of CFU was determined by plating ( b Each value is the mean number of streptococci per 0.1 ml of blood or 0.1 g of organ from five mice ± the standard deviation.
c Animals for this time were inoculated in a separate experiment (Fig. 1) and received 6.7 x 102/0.2 ml.
increased with time in all tissues sampled. The spleen and lungs were prominently colonized 30 min after challenge, whereas the lungs and kidneys contained a log greater number of organisms than the other tissues late in the infection.
The involvement of each tissue in the infection is more easily seen in Table 2 , which presents for each time after challenge ( b The product of the specific activity of the organisms (CFU/counts per minute) and the number of counts per minute retained in the vials after subtraction of background counts per minute (49 ± 5.6). of blood, liver, and spleen decreased, whereas that of the lungs and kidneys increased with progressing infection. These results suggest that the lungs and kidneys are primary sites of involvement in the fuminating sepsis by the virulent type Ia organism.
The growth of the bacteria in the blood and organs after challenge with 40 50% lethal doses (690 CFU) suggested that the type la organism evaded the cellular defense mechanisms of the mice. The ability of mouse cells to phagocytize the organism was tested quantitatively by incubating radioactively labeled streptococci with macrophages that had been isolated from the peritoneal cavity (Table 3) . The organisms were labeled by incubation of 6 x 107 CFU for 3 h with 10 ,uCi of [1-_4C]sodium oleate (Amersham/ Searle, specific activity 51 mCi/mmol) complexed to 2 mg/ml of fatty acid-free bovine serum albumin (Miles Laboratories) (9) . Normal macrophages (3 ml from 6 mice) were obtained by adding to the peritoneal cavity Earle balanced salt solution (Pacific Biologicals) containing added CaCl2 (1.8 mM), MgSO4 (0.8 mM), glutamine (2 mM), minimal essential medium amino acids (Grand Island Biological Co.), and 10% newborn calf serum (GIBCO) that had been heat-inactivated at 560C for 30 min. A 1-ml portion of a 1:8 dilution in medium was added to scintillation vials, and the cells were allowed to attach for 60 min at 370C. The medium was then decanted, and 1 ml of fresh medium was added followed by 0. In this study, the infection of adult mice by virulent group B streptococci type Ia has been found to be markedly similar to group B early onset neonatal disease in the time course of infection, principal organ involvement, and requirement for specific antibody for the opsonization and phagocytosis of the organism. These results suggest that the mouse is a good model for the study of the infectious process of this organsm.
